
https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


MODERN INDUSTRIAL HYGIENE
Volume 2

Biological Aspects

Jimmy L. Perkins

University of Texas Health Science Center − Houston

School of Public Health

San Antonio Regional Campus

ACGIH

American Conference of Governmental Industrial Hygienists, Inc.

Cincinnati, Ohio, U.S.A.

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


Copyright  2003 by ACGIH

 American Conference of Governmental Industrial Hygienists, Inc.

ISBN: 1-882417-48-8

All rights reserved. No part of this work covered by the copyright hereon may be repro-

duced or used in any form or by any means  graphic, electronic, or mechanical in-

cluding photocopying, recording, taping, or information storage and retrieval systems

  without written permission of the publisher.

Printed in the United States of America

ACGIH

1330 Kemper Meadow Drive

Cincinnati, Ohio 45240-1634

U.S.A.

Telephone: (513) 742-2020

Fax: (513) 742-3355

E-mail: publishing@acgih.org

http://www.acgih.org

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


To the people who formalized the

information in this field and turned

it into a discipline.

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


CONTENTS

Contributors xvii

Foreword xix

Preface xxi

Acknowledgments xxiii

1. The Respiratory System 1

Arch I. Carson, MD and George L. Delclos, MD

Functions of the Respiratory System 1

Gas Exchange 1

Acid-base Regulation 2

Metabolism of Drugs, Toxins, and Endogenous Substances 2

Cardiovascular Pressure Regulation 3

Anatomy and Physiology of the Respiratory System 3

Cardiopulmonary Function 3

Upper Airways 3

Lower Airways 5

Respiratory Zone 6

Important Differences Among Mammalian Species 8

Tests of Respiratory Function 10

Spirometry and Peak Flow 10

Subdivisions of Lung Volume 12

Diffusing Capacity 13

Arterial Blood Gases 14

Cardiopulmonary Stress Testing 14

Bronchial Challenge Testing 14

The Respiratory System as a Portal of Entry for Toxic Substances 15

Determinants of Respiratory System Injury 15

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


         Modern Industrial Hygiene

Diagnosis of Occupational Respiratory Disease 19

Management of Occupational Respiratory Disease 21

Epidemiological Trends in Occupational Respiratory Disease 22

Questions 23

References 24

 2. Respiratory Tract Deposition and Penetration 27

Lung Chi Chen, MD

Introduction 27

Deposition Mechanisms 27

Factors Affecting Deposition 31

Penetration of Particles into the Respiratory System 35

Deposition of Particles Within the Human Respiratory Tract 35

Experimental Deposition Data 35

Localized Patterns of Deposition 39

Predictive Deposition Models 40

ICRP Deposition Model 40

NCRP Deposition Model 42

Summary and Conclusion 42

Questions 42

References 43

 3. Occupational Dermatotoxicology: Significance of Skin Exposure in
the Workplace 47

Mark Boeniger, MS

Introduction 47

Skin as a Target Organ 49

Types of Skin Disease 49

Diagnosis of Occupational Contact Dermatitis 54

Prevalence and Incidence of Workplace Dermatoses 56

Cost of Occupational Dermatitis 60

Causes of Allergic and Irritant Dermatitis 61

Infectious Diseases 63

Management and Prevention of Occupational Dermatitis 64

 vi

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


           Contents vii

Skin as a Route of Systemic Exposure 65

Skin as a Contributor to Oral Ingestion 70

Skin Route Contributing to Respiratory Sensitization 71

Skin Anatomy and Physiology 73

Physicochemical Characteristics Favoring Permeability 75

Mathematical Modeling of Permeation 77

Factors Affecting Dermal Absorption and Effects on the Skin 82

Diagnostic and Experimental Test Methods Related to the Skin 104

Allergens 104

Irritants 107

Permeation 109

Barrier Function 111

Questions 115

References 116

 4. The Practice and Management of Occupational Ergonomics 135

Miriam Joffe, MS, PT and David C. Alexander, MSIE

A Brief History of Occupational Ergonomics 135

Background 135

Ergonomics Versus Human Factors 137

History 137

Integrating the Industrial Hygienist into Occupational Ergonomics 139

Understanding Ergonomics in Industry 139

The Background Survey and the Structure of Industry 139

Understanding the Production and Assembly Process 142

The On-Site Visit 147

A Classification System 149

The Size of People (Anthropometry) 150

The Strength of People (Musculoskeletal) 152

The Control of Work by People 155

The Endurance of People (Physiology) 156

The Comfort of People (Environment) 157

The Memory of People (Cognition) 157

What Are Musculoskeletal Disorders or MSDs? 159

Preventing Workplace Problems by Design 161

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf


         Modern Industrial Hygiene

Designing the Workplace 164

Using Anthropometry for Workplace Design 164

Manual Materials Handling 172

Determining Push and Pull Limits in MMH 184

Detecting Musculoskeletal Disorders (MSDs) 185

Data Review 185

Symptom Identification 186

Observing Jobs and Reviewing Job Descriptions 186

Correcting Workplace Design Problems 189

Administrative Controls 194

The Ergonomics Problem Solving Process 195

Introduction 195

Step 1: Identification 196

Step 2: Investigation 199

Step 3: Development of Alternate Solutions 205

Step 4: Selection of the Most Appropriate Solution(s) 208

Step 5: Implementation 208

Step 6: Following Up 213

The Certification Process for Professional Ergonomists 214

Introduction 214

Certification Levels 214

Questions 215

Further Readings 216

References 217

5. Biological Agents − − − − − Recognition 219

Jeroen Douwes, PhD, Peter S. Thorne, PhD, Neil Pearce, PhD,

and Dick Heederik, PhD

Definition of Biological Agents 219

Infectious Diseases 220

Agents 221

Transmission 222

Workers at Risk 223

Incidence 231

Respiratory Diseases 232

viii

https://www.hsenode.com/ACGIH/153885321/Modern-Industrial-Hygiene-Volume-2-Biological-Aspects?src=spdf

